become simpler, with more predictable results, and since there is no need to use other teeth as anchorage, there is better control of undesirable efects. 2, 4, 6, 7 The aim of this study is to describe a method for molar uprighting with the use of a spring supported on miniscrews.
SPrinG dESiGn
The uprighting spring can be fabricated from stainless steel or molybdenum-titanium alloy wire with a rectangular cross section (0.018 x 0.025-in). The wire is bent from the posterior in the anterior direction, allowing a segment of around 4 mm to pass beyond the end of the molar tube. This segment will aterwards serve to fabricate a hook (another option would be to use a double tube, and insert a wire segment into the cervical tube from the distal to the mesial region, with a hook on its lower end). Mesial to the tube, a wire is bent downwards for fabricating the helical loop. Ater fabricating the loop, the wire is redirected towards the anterior direction surrounding the mini-implant (MI) that will serve as its support.
ActiVAtion
The spring is activated by means of tip back bends in the segment that is inserted into the molar tube, and by opening and closing the loops according to the desired function. To potentiate the tipping moment of the root in the mesial direction, when necessary, an elastic chain is inserted between the distal hook on the distal region of the tube and mini-implant. By varying the size of the hook, greater or less moment and extrusion can be obtained. The longer towards the cervical direction, the greater will be the mesial moment of the root and the greater will be the extrusion.
intEndEd MoVEMEntS
Uprighting by distal inclination of the crown (Uprighting with the center of rotation at the center of resistance)
When one wishes to perform molar uprighting with movement towards the distal direction of the crowns, and towards the mesial direction of the roots, the spring should be position with tip back activation on the segment that its into the molar tube, without opening or closing activation of the loop. The intention is to cause the tooth to rotate around its center of resistance (Fig 1, 2) .
Uprighting with mesial movement of the root (Uprighting with the center of rotation in the crown)
When one wishes to correct molar inclination with predominantly mesial movement of the root (Figs 4, 5, 6), in addition to the tip back activation performed on the wire segment inserted into the molar tube, one should insert an elastic chain from the hook in the distal region of the tube to the mini-implant, and the loop should be slightly closed (0.5 mm), in order to potentiate the efect. A tip back bend will create a moment of distal rotation of the crown and mesial rotation of the root. The efect of moving the root towards the mesial direction will be potentiated by placement of the elastic chain on the distal hook of the spring (Fig 3) and activation of the spring will prevent the crown from moving in the distal direction.
Uprighting with opening of spaces (Uprighting with the center of rotation close to the root apex) When the treatment plan is to fabricate a prosthetic element (osseointegrated implant, ixed or removable denture) space must be opened (Fig 8) . To achieve this movement the vertical loop of the spring must be opened, so that it is compressed between the molar tube and the mini-implant, causing the action of the force in the horizontal direction to open space (Fig 7) . Tip back activation of the segment that is inserted into the molar tube must also be performed.
With the advent of absolute anchorage promoted by mini-implants, many situations that were previously diicult to solve in Orthodontics, have become a real possibility. 7, 8, 9 Special mention is for molar uprighting, 2,3,4,6,7,10,11 a procedure that promotes the return of the molar to its correct M-D inclination. In the literature, there are ininite numbers of devices used for this purpose, however, with some deiciency in control from the mechanical point of view. The aim of the present article was to demonstrate both mechanically and clinically, the use of a special type of miniscrew-supported spring for molar uprighting. With this device, from the mechanical point of view, it is possible to obtain better control, and thereby makes it possible to obtain predictable results at the end of treatment. The spring must be fabricated of a rectangular cross section wire for better three-dimensional control. Stainless steel or titanium-molybdenum alloy wire may be used. The choice of the alloy depends on the lexibility demanded by the case, the titanium-molybdenum alloy is the wire of choice for periodontally compromised teeth, as it releases more gentle forces in cases of teeth with severe mesial inclination, and when only a small quantity of wire is used for fabricating the spring (because there is little space between the MI and the tube).
Fabrication of the helical loop provides greater lexibility, in addition to performing a fundamental function when opening movements are necessary, or performing a fundamental function when movements of opening or closure of spaces is required. When the option to open space is chosen, the loop is distended, so that it is compressed between the mini-implant and tooth, and since the mini-implant does not move, the tendency is towards uprighting associated with distalization of the molar. However, when the treatment plan favors space closure, the opposite procedure must be performed; that is, close the loop distending it in the mesial direction, and activate it by means of itting it into the mini-implant. The presence of the loop provides more efective space closure or opening, since it involves frictionless mechanics.
In all situations of uprighting, tip back activation of the segment that inserts into the molar tube is performed, causing a distal moment to act on the crown and a mesial moment on the root. Space opening or closure will be activated by additional resources.
To potentiate mesial movement of the molar root, a vertical hook is fabricated on the distal segment beyond the molar tube (or a segment of the arch with a vertical hook, inserted from the distal to the mesial region into the cervical tube of a double tube). The function of this hook is to minimize the extrusive efect, increase the efect of molar uprighting, and traction of the molar in the mesial direction. At all times, one must remember that this will depend on the vertical length of this distal rod and the result of the forces applied.
The height of the hook onto which the elastic chain is placed is the factor responsible for molar extrusion control; the longer the hook, the greater the moment of mesial rotation of the root. However, if the hook is placed cervically to the MI, there will be extrusion of the molar.
The choice of the site for the mini-implant insertion is due to the need for an alternative site, in cases in which it is not possible to place them in the retromolar region. This may occur due to the presence of third molars, absence of inserted gingiva, with predominance of alveolar mucosa and lack of space.
concLuSionS
The use of a loop spring supported by miniscrews as anchorage is a simple and efective method for molar uprighting. A range of activations may be achieved, providing various movements with predictability, particularly in cases in which miniscrew insertion in the retromolar region is contraindicated.
